Abstract: This paper contributes to the literature by providing recent empirical evidence about the positioning of the capital adequacy ratios (Basel II capital adequacy ratio and leverage ratio as proposed by Basel III) of Turkish banks and the business cycle. As in many emerging countries, the Turkish real sector is highly dependent on the banking loans for financing, and consequently, the macroeconomic system is vulnerable to the supply of bank loans. The results reveal that the Basel II capital adequacy ratio of Turkish banks is procyclical at a statistical significance in normal and crisis times. The results of cyclicality tests of the leverage ratio are mixed: if nominal GDP growth is taken as a business cycle indicator, it is procyclical; however, the credit-to-GDP gap signals countercyclical leverage ratios in normal times. In crisis times, the leverage ratio of the Turkish banking system is determined to be countercyclical.
INTRODUCTION
The analysis of King and Levine (1993) was the first to establish causality from finance to economic growth in a cross-country regression context, and indicated that initial levels of financial depth -as measured by the size of the banking system relative to GDP -could trigger growth in subsequent periods. The two-way positive link between financial development and growth has been analysed by several researchers across regions, countries, and income levels (Barajas, Cha-mi, and Yousefi, 2013; Nili and Rastad, 2007; Khan, Senhadji, and Smith, 2001 ). However, recent studies indicate that there is a significant, bell-shaped, relationship between financial development and growth, a situation described as the "too much finance" effect (Arcand, Berkes, and Panizza, 2012) .
In favour of this approach, in their study prepared for the Bank for International Settlements (BIS) -employing data from 50 advanced and emerging-market economies for 1980-2009 -Cecchetti and Kharroubi (2012) determined that beyond a certain level, financial deepening is associated with slower rather than faster growth. Law and Singh (2014) found a similar effect in the relationship between GDP growth and the size of the financial sector. Fabris (2018) underlined the dilemma arguing whether monetary policy should only be concerned with price stability or it should use its instruments and tools to support other objectives as well, such as economic growth. A literature review concluded that although there is a wide range of studies on the relationship between monetary policy and economic growth, the nexus between the two remains inconclusive (Twinoburyo and Odhiambo, 2017) Although financial systems in emerging markets have deepened substantially in recent decades, most remain below the levels reached in advanced economies. As of 2013, outstanding private credit accounted for close to 50 percent of GDP in average emerging markets, and more than 130 percent of GDP in advanced economies, despite the deleveraging process that has taken place since the 2008 global financial crisis (Sahay et al., 2015, p.6) . It is a fact that emerging economies have rebounded more quickly and sharply from the crisis; the reasoning may lie in the moderate depth of their banking sectors. Even so, efficient and stable banking systems are essential for emerging markets to achieve long-term balanced development, and to absorb various types of shocks. By this route, the manual has become rule-based regulation as imposed by international institutions such as BIS. Within this framework, the capital adequacy of the banking system in particular has been the focus of concern since the 2000s, gaining additional importance after the 2008-2009 crises. The principle-based approach to capital and liquidity requirements for the financial institutions of the U.S. Treasury can be summarized in three principles: (1) Capital requirements should be designed to protect the stability of the financial system, not just the solvency of individual banking firms; (2) Capital requirements for all banks should be increased from present levels, and should be even higher for financial firms that pose a threat to overall financial stability; (3) Banking firms should be subject to a simple, nonrisk-based leverage constraint and also to a conservative, explicit liquidity standard (Prasad, 2011, p.7) .
Basel I was the first of the international standards specifying the minimum amount of capital a bank must have in relation to its assets, and it was published in 1988. This standard eventually developed into Basel II -published in its first form in 2004 -which took greater consideration of the risks with which a bank's different assets are encumbered. Basel II has aimed to align the minimum capital requirement on account of credit risk, market risk and operational risk. The options for calculating the capital charge for credit risk are the standardized approach and internal ratings-based approaches (IRB). The three options for calculating operational risk are the basic indicator approach, the standardized approach, and the advanced measurement approach. A similar structure applies for the measurement of market risk.
However, the financial crisis of 2008-2009 revealed that even revised, the risksensitive approach of Basel II was not adequate to secure the banking system`s resilience to financial stress. Even the weights applied to asset categories when calculating the denominator of the Basel II capital adequacy ratio had failed to precisely reflect the portfolio risk (Acharya and Richardson, 2009; Vallascas and Hagendorff, 2013) . Based on the lessons of the latest financial crisis, the capital adequacy regulations of banking were revised into Basel III, to be completely implemented no later than by 2019.
The relationship between the business cycle and the capital adequacy of the banks operating in many different countries has been investigated by many researchers. Each country has its own peculiarities in terms of economic dynamics and the configuration of its financial sector. The results of these studies have contributed not only to the academic literature but also highlighted the public authorities when deciding about economic and financial operating and regulatory policies. This paper contributes to the literature by providing recent empirical evidence about the positioning of the capital adequacy ratios (the Basel II capital adequacy ratio and the leverage ratio as proposed by Basel III) of Turkish banks and the business cycle. As in many other emerging countries, the Turkish real sector is highly dependent on banking credits for financing, and consequently, the macroeconomic system is vulnerable to the supply of credits. On the regulatory side, after its own financial and banking crisis in 2000-2001, the banking system was restructured to make it less vulnerable to external shocks, including the 2008-2009 global financial crisis. The effects of external shocks seem to have become more indirect, coming through real sector debt-paying ability. On the ownership side, as of December 2015, Turkey's banking sector was comprised of 34 deposit banks, 13 development and investment banks, and 5 participation banks, with 11 of these holding significant foreign capital. 1 There is a limited number of studiesanalyzing the capital adequacy of the Turkish banking system and its relationship with business cycles, many of which have concentrated on capital buffers. 2 Asarkaya and Özcan (2007) found that lagged capital, portfolio risk, economic growth, the average capital level of the sector and return on equity are positively correlated with the capital adequacy ratio in the Turkish banking system. To the best of our knowledge, this is the first paper in this literature that takes into account the relationship between the capital adequacy ratios of Turkish banks and business cycles.
The results of this study reveal that, in the Turkish banking system, the Basel II capital adequacy ratio is procyclical in normal and crisis times. The results of cyclicality tests of the leverage ratio are mixed: if nominal GDP growth is taken as a business cycle indicator, it is procyclical, however the credit-to-GDP gap signals countercyclical leverage ratios in normal times. In crisis times, the leverage ratio of the Turkish banking system is determined to be countercyclical.
The remainder of this paper is organized as follows: The next section describes the problem of procyclicality versus the targeted countercyclicality of banking sector capital requirements. Section 3 describes the data and some facts about banks' ratios together with the regulatory structure of the Turkish banking system from a historical perspective. Section 4 presents the econometric model and the hypothesis and Section 5 reports the main results on both capital ratios over the business cycle. The last section reports the conclusion.
PROCYCLICAL VERSUS COUNTERCYCLICAL CAPITAL REQUIREMENTS
Although the Basel II Accord provided a well-defined framework to fully align portfolio risks and capital charges, the procyclicality of new capital requirements has been questioned by many practitioners and researchers. The procyclicality of capital requirements has gained importance, referring to its contributions to the business cycle, which means that capital charges decrease when economy is expanding and increase during recession (Allen, 2004 Both approaches indicate the risk of deepening a recession by reducing lending when banks are low-capitalized in booms, as opposed to the countercyclical capital buffer 3 requirement of Basel III, which requires the regime to "help to reduce the risk that the supply of credit will be constrained by regulatory capital requirements that could undermine the performance of the real economy and result in additional credit losses in the banking system." bank is an institution operating primarily for the purpose of collecting funds through participation accounts and granting loans under Islamic financing principles. The development and investment bank is defined as an institution operating primarily for the purposes of granting loans and/or fulfilling the duties assigned thereto by their special laws. While 13.6 percent of banks' paid-in capital is traded in Borsa Istanbul, 53.4 percent belongs to residents and 33 percent belongs to non-residents. As of June 2016, banking sector total assets have reached 2.48 trillion TL (859 billion US dollars). Loans account for 64 percent of total assets, amounting to 1.58 trillion TL (549 billion dollars). Deposits account for 53 percent of total liabilities, amounting to 1.31 trillion TL (455 billion dollars).
In the period after the 2000-2001 financial crisis in Turkey, structural reforms designed to ensure the banking sector could overcome fragilities became the engine of economic growth and accelerated the resolution of the crisis. In the 2000s, autonomous Regulatory and Supervisory Agencies (Boards) were established, one of which was the Banking Regulation and Supervision Agency (BRSA). The Banking Sector Restructuring Program was announced in May 2001, and it focused on the intermediation function aiming to make the banking sector internationally competitive and resilient to internal and external shocks. The restructuring program consisted of four main building blocks: (1) Restructuring public banks financially and operationally; (2) Prompt resolution of banks under supervision; (3) Bringing a healthy structure to private banks which were affected negatively by the crisis; (4) Realizing legal and corporate regulations to increase the effectiveness of surveillance and supervision in the banking sector in order to bring a more effective and competitive structure to the sector. 5 Additionally, a new regulation was formed in order to build accounting standards according to international criteria of financial reporting, and the Turkish Accounting Standards Board was established in 2002 with the major aim of ensuring the comparability of financial data at an international scale. On accounting and reporting applications, Turkish banks have been required to use the IFRS since 2006 under the regulation of the BRSA. Furthermore, in 2011, the Public Oversight, Accounting and Auditing Standards Authority (POA) was established and granted the authority to set and to issue Turkish Financial Reporting Standards (TFRSs) that are in full compliance with the IFRS, and to determine the application scope of those standards. Under these circumstances, the number of banks in the system diminished gradually from 79 in 2000 to 50 in 2015, as can be seen from Table 1 . In the analysis, banks with available data since 2001 were chosen, so the data set contains 21 banks. Nevertheless, the sample size seems representative of the whole banking sector, as this group of banks comprises 94 percent of total assets, 95 percent of total credits and 96 percent of total deposits in the Turkish banking system as of the end of 2015. In such an environment, Bulut (2016) reports that the CBRT takes into consideration 12-month ahead inflation expectations, rather than or 24-month ahead inflation expectations while steering interest rates.
In the analysis, two types of capital ratios are considered: (1) the Capital to Riskweighted Assets Ratio (TIER 1/ Risk-weighted Assets), and (2) the new Basel III Leverage Ratio. The first capital adequacy ratio takes into account on-balance and off-balance sheet exposures as weighted according to risk based on regulatory requirements (BCBS, 1988 (BCBS, , 2005 . The new leverage ratio has a broader perspective on exposure, and in the denominator there exist derivative exposures and securities financing transaction exposures, in addition to on-balance sheet and off-balance sheet exposures (BCBS, 2014). Figure 1 shows the average of the capital adequacy ratio and leverage ratios of selected Turkish banks, as weighted according to asset size after 2001. The sharp increase in capital adequacy ratio (CAR) after 2001, which reached its highest level in 2003, was attributed to the increase in net current income and in the free capital (shareholders' equity-permanent assets-non-performing loans af-ter provisioning) of the banks. 7 However, as can be seen from Figure 1 , the weighted average CAR ratio level experienced a considerable decline in 2008, and there exists a negatively sloped trend. On the front of the leverage ratio, which takes into account all of the risk exposure of the banks, there exists a nearly constant trend. The downward movement after 2009ended up below 5 percent in 2015 (the required level is 4 percent).
In the analysis, the procyclicality of both capital ratios is measured against four business cycle indicators: the annual growth rate of nominal GDP (expressed in national currency), the annual growth rate of real GDP, the credit-to-GDP gap (the difference between the credit-to-GDP ratio and its trend as defined by BIS and specified as a useful early warning indicator of financial crises), and the annual growth rate of total credit to the private nonfinancial sector (expressed in national currency), as parallel to Brei and Gambacorta (2015) . 
ECONOMETRIC MODEL
In the analysis, the aim is to test the behaviour of the capital ratios during the business cycle. In order to differentiate the cyclical properties, a dummy variable of C t is used in the analysis, which is set as 1 for 2001 (the year of the domestic 7 http://www.tbb.org.tr/english/book2003/turkisheconomy.pdf Brei and Gambacorta (2015) , is additionally modified for use with the following dynamic panel regression:
L it denotes the risk-weighted capital adequacy ratio and leverage ratio in the period t of bank i. The lagged dependent variable L it-1 is added to the model to test whether adjusting costs for changing the capital level, such as new equity issuance costs -as well as costs related to the problem of asymmetric information in capital markets -is relevant. The sign of this dependent variable is expected to be positive. The bank-related variable X it-1 shows the direct costs of remunerating the shareholders and the risk profile of individual banks. Its expectedsign is negative. Y it represents business cycle-related variables to determine their effects on both numerator (level of capital) and denominator (level of risk-weighted assets or total exposure). The bank-specific factors vector contains data indicating bank size (log of total assets), profitability as measured by ROA, the ratio of non-performing loans (NPL) to total loans as a measure of credit risk and the credit-to-total-assets ratio in order to capture the portfolio positioning of individual banks. The aforementioned bank characteristic indicators are lagged one year in order to mitigate a possible endogeneity problem between them and both of the capital ratios.
There are different findings in the literature as to signs of size (total assets) on CAR or leverage. The sign of size on CAR is found as negative and statistically significant by Okuyan (2013) 2012) found a significant negative correlation between the discretionary loan loss provisions and capital adequacy ratio (CAR). This negative relation can be interpreted from an accounting perspective: a high non-performing loan tendency signals increasing credit risk, which causes CAR to diminish at time t.
In their analyses, Ayuso (2004) and Brei and Gambacorta (2015) did not include NPL ratio or ratio of total credits to assets as independent variables, however it is thought that as the credit-to-GDP gap and credit growth areconsidered to be business cycle indicators, the NPL ratio and the ratio of total credits to assets should be included in the analysis to reflect credit movements and their related results to the banking system. This addition can be regarded as a contribution to the model. Some studies have attempted to define the variables signalling business cycles in the Turkish economy. Naturally, real and/or GDP is an indispensable variable (see: Sarikaya and Auroba, 2013, Insel et al., 2004) . Under the heading of financial indicators, bank loans to the real sector gained popularity. In her study, Yigitbas (2014) found a long-run equilibrium relationship between real bank loans and macroeconomic variables, including GDP, and it is determined that the response of bank loans to GDP shocks is positive. In relation to the credit-to-GDP gap, Günay and Kılınç (2011) determined that credit-to-GDP ratio decrease occurred in tandem during a crisis.
In the analysis, the following two hypotheses are tested: (1) How did the riskweighted capital adequacy and leverage ratios of Turkish banks react to the business cycle? (2) Did those effects change in response to the financial crisis? In order to test the hypothesis, the generalized method of moments (GMM) estimator for dynamic panel data is employed, as it tends to outperform the difference GMM estimator in terms of consistency and efficiency. The coefficient estimates of the two-step system estimator are used as they are asymptotically more efficient compared to those of the one-step system estimator, as reported by Arellano and Bond (1991) and Blundell and Bond (1998).
THE RESULTS
The summary statistics given in Table2 reveal some structural characteristics of the Turkish banking sector, as the sample of banks comprises94 percent of total assets, 95 percent of total credits and 96 percent of total deposits as of the end of 2015. The first indication is that the Turkish banking system is well-capitalized in terms of the Basel II capital adequacy framework. 8 However, the publicly owned banks holding nearly 32 percent of the banking sector have an unreasonably high capital adequacy, raising the question of misuse of public resources. The average capital ratios of foreign banks are the lowest, despite their comparative advantage in terms of cost of capital. The Turkish banking regulation ruled that the leverage ratio as defined in Basel III will be tested at a minimum level of 3 percent during the parallel run period (i.e. from 1 January 2013 to 1 January 2017). Table 2 shows that, on average, the leverage ratio of the Turkish banking system is above the requirement, however the average ratio of foreign banks seems problematic. The over-capitalization of public banks can also be observed from the reported leverage ratio in Table 2 .
The average profitability of the Turkish banking sector in the period of 2001-2015 was 1.41 percent when evaluated using ROA, and this figure seems more than satisfactory when compared to average ROA statistics for the EU and USA. 9 Despite being overcapitalized, public banks seems more profitable, with a mean ROA of 1.928 percent. However, the highest standard error (4.360) as compared with other groups can be attributed to their historical approach of supporting the economic mission of the government, such that before 2001, when they were financing the public through security investments. Nowadays some strategically selected sectors, such as construction -especially big infrastructure investments -are financed by public banks. The foreign banks, which are less capitalized when compared to other groups, also have a lower ROA (1.107 percent), which can be attributed to adverse selection for non-residents, as many foreign banks have foreign trade names. Non-performing loans, as a percentage of total loans, were 7.381 percent on average in the period of 2001-2015, with a downward trend since 2001.
The unobserved panel-level effects are correlated with the lagged dependent variables, making standard estimators inconsistent. The GMM estimator method of Arellano and Bond (1991) and Bond (1998) is designed for datasets with many panels and few periods, and it requires that there should be no autocorrelation in the idiosyncratic errors. The output of the analysis presented no significant evidence of serial correlation in the first-differenced errors at order 2. The AR(2) s for each estimation are given at the bottom of the tables.
The results of the longitudinal panel regression built to determine the relation between both capital ratios of Tier1/RWA and leverage ratio and the business cycle variables are given in Table 2a and Table 2b , respectively, and in normal times. The logic of interpretation is that a negative sign of a business cycle variable indicates the countercyclicality of capital ratios, which means capital ratio decreases when the business cycle is improving. On the contrary, capital ratios are said to be procyclical if the sign(s) of business cycle variables are positive.
Basel II Capital Adequacy Ratio in Normal Times
Referring to Table2a, in normal times, the Tier1/RWA ratio is significantly procyclical, referring to the positive signs of coefficients of business cycle variables except the credit-to-GDP gap. All of the coefficients are statistically significant even at a 99 percent confidence level.
The evaluation of bank-related variables reveals some interesting results. There is strong evidence of the persistence of Basel II capital ratios, as indicated by the positive and significant coefficients of the lagged variables pointing to short-term capital adjustment costs. This finding is parallel to the finding of Brei and Gambacorta (2015, p.15) . The profitability of the banks, as measured by ROA, has a positive relation with the Basel II capital adequacy ratio, and the coefficients are statistically significant, pointing to additions to capital through retained earnings. As the coefficients of asset size in normal times are generally positive, the "too-big-to-fail" hypothesis is not supported in the Turkish banking system in normal times. This is not surprising, as overcapitalized public banks dominate more than 30 percent of the system. The positive relation and statistical significance of the coefficient for a non-performing loans ratio can be attributed to conservative policies for monitoring the repayment performance and provisioning. The negative and relatively significant (at a 95 percent level) sign of the coefficients of the loans-to-assets ratio may indicate that as the risk weight of domestic loans, in calculating RWE, is generally more than 100 percent, 10 the increase in loan amounts makes the ratio lower.
Leverage Ratio in Normal Times
The results given in Table2b are mixed: according to credit-to-GDP gap, the leverage ratio is countercyclical, but according to nominal GDP growth it is procyclical. The leverage ratio does not respond to real GDP growth and credit growth indicators in normal times. The leverage ratio does not respond to the other two business cycle indicators. The lagged leverage ratio is persistent, as indicated by the positive and significant coefficients pointing to short-term capital adjustment costs. There exists a positive relation between the leverage ratio and ROA, pointing to increasing Tier1 capital through retained earnings. As the positive relation of asset size with the Basel II ratio is reversed for the leverage ratio, that the too-big-to-fail hypothesis holds in the case of exposure of all banks is a point of interest. Such a reversal is also realized for the relation between leverage ratio and loan-to-asset ratio, indicating that more capital is required in cases where the loan-to-asset ratio is increasing. The relation with NPL is mixed not only in terms of the sign of the coefficients, but also in terms of the statistical significance of the results when the business cycle indicator is changed.
The economic significance of the coefficients in relation to leverage ratio states that referring to the coefficient of nominal GDP growth given in Table 2b -which is 0.010 at a 99 percent confidence level -as nominal GDP increases with its average growth rate of 14.5 percent (Table 1) , the leverage ratio increases by 0.14 percent (0.010*15.4) on impact and 0.84 percent (0.14/(1-0.827) in the long run, with the condition of a steady state. Relative to the average leverage ratio of 5.36 percent, this implies an increase in the leverage ratio of 2.71 percent (0.14/5.36) in the short run and 15.71 percent (0.84/5.36) in the long run. The economic significance analysis results diverge from the findings of Brei and Gambacorta (2015, p.16), and of Repulloet al. (2010). The expected decrease in average leverage ratio in the Turkish banking system, after a considerable decrease of 17.4 percent in nominal GDP, is lower than the values they reported. This may stem from the concentration of this analysis on only the Turkish banking system, as their study involved a broad spectrum of countries and banking systems.
Basel II Capital Adequacy Ratio in Crisis Times
Referring to Table 3a , the only business cycle indicator -the coefficient of which is statistically significant -is the credit-to-GDP ratio, which stipulates that the Basel II capital ratio of the Turkish banking system is procyclical in crisis times. This finding is in line with the results of Brei and Gambacorta (2015, p.31). Although not statistically significant, the coefficients of the other three indicators are negative, signalling the countercyclicality of the capital ratio. The capital ratio is persistent, as indicated by the positive and significant coefficients pointing to short-term capital adjustment costs. With the exception of the NPL ratio, the signs of the coefficients of bank-related variables have not changed in crisis times: positive coefficients for ROA and asset size, and negative coefficients for loan-toasset ratio, IFRS and ownership type. The change in the sign of the NPL ratio may stem from the diminishing effects of realized loan losses in the capital adequacy ratio.
Leverage Ratio in Crisis Times
Referring to Table 3b , all three of the statistically significant coefficients of business cycle indicators stipulate that the leverage ratio is countercyclical in crisis times in the Turkish banking system. The leverage ratio does not respond to the credit-to-GDP gap. There is strong evidence regarding the persistence of the leverage ratio as indicated by the positive and significant coefficients of the lagged variables, pointing to short-term capital adjustment costs.
CONCLUSION
The historical developments show that in a banking system where the capital requirements have procyclical effects, recovery from recessions has been slower because of the reluctance of banks to lend. In a recessionary economy, defaults on loans spread, bank profits diminish and equity-generating opportunities are sluggish; all of these contribute to the lowering of capital adequacy ratios even below regulatory requirements. In order not to be caught by a recession in such a situation, banks should keep capital buffers, which themselves come with attached costs. Countercyclical capital regulation is intended to address the problems caused by procyclical micro-prudential capital regulations. Countercyclical regulations developed by BIS under Basel II aim at increasing the capital ratios of banks in normal times so that they can absorb losses during recessions, even allowing them to continue to lend.
Within this framework, the BIS issued its final guidance for implementing countercyclical capital requirements in 2010. These requirements are planned to be in the form of a buffer of 0-2.5 percent above the minimum regulatory capital requirements. Every member is required to designate an authority that would use its own judgment regarding the size of the buffer and the timing of its introduction and release. In order to build up a more stimulating banking system, each country should determine its positioning around the cyclicality of banking sector capital.
In this study, a longitudinal panel regression analysis was performed with annual data from Turkish banking system in the period between 2001 and 2015. First and foremost, it should be noted that the Turkish banking system is well-capitalized, as the average capital adequacy ratio is nearly 15 percent as at end-September 2015. The Turkish Banking Supervision Agency plans to implement Basel III rules by 2019. The unreasonably high level of capital ratios as compared to many other countries is not the subject of analysis in this study, but it is thought that it should be analysed from a broad perspective, with its benefits and costs to the general economy taken into account in the calculation dynamics of both capital and risk-weighted assets.
The results of this study reveal that the Basel II capital adequacy ratio of Turkish banks is procyclical at a statistical significance in normal and crisis times. The results of cyclicality tests of the leverage ratio are mixed: if nominal GDP growth is taken as a business cycle indicator, it is procyclical; however, the credit-to-GDP gap signals countercyclical leverage ratios in normal times. In crisis times, the leverage ratio of the Turkish banking system is determined to be countercyclical. 
